Translational diffusion of cyclic peptides measured using pulsed-field gradient NMR.
Cyclic peptides are increasingly being recognized as valuable templates for drug discovery or design. To facilitate efforts in the structural characterization of cyclic peptides, we explore the use of pulse-field gradient experiments as a convenient and noninvasive approach for characterizing their diffusion properties in solution. We present diffusion coefficient measurements of five cyclic peptides, including dichC, SFTI-1, cVc1.1, kB1, and kB2. These peptides range in size from six to 29 amino acids and have various therapeutically interesting activities. We explore the use of internal standards, such as dioxane and acetonitrile, to evaluate the hydrodynamic radius from the diffusion coefficient, and show that 2,2-dimethyl-2-silapentane-5-sulfonic acid, a commonly used chemical shift reference, can be used as an internal standard to avoid spectral overlap issues and simplify data analysis. The experimentally measured hydrodynamic radii correlate with increasing molecular weight and in silico predictions. We further applied diffusion measurements to characterize the self-association of kB2 and showed that it forms oligomers in a concentration-dependent manner, which may be relevant to its mechanism of action. Diffusion coefficient measurements appear to have broad utility in cyclic peptide structural biology, allowing for the rapid characterization of their molecular shape in solution.